Introduction
In [4] has been obtained a representation in an explicit form of the particular solution of the linear non-homogeneous ordinary differential equation of the higher order with real-valued coefficients. The aim of the present manuscript is resolve an analogous problem for a linear non-homogeneous ordinary differential equation of the higher order when coefficients are real-valued simple step functions.
The paper is organized as follows.
In Section 2, we consider some auxiliary results obtained in the paper [4] . In Section 3, it is obtained a representation in an explicit form of the particular solution of the linear non-homogeneous ordinary differential equation of the higher order whose coefficients are real-valued simple functions. In Section 4 we present mathematical programm in MathLab for the graphical solution of the corresponding differential equation.
Some auxiliary propositions
For n ∈ N, we denote by FD (n) [−l, l[ a vector space of all n-times differentiable functions Ψ on [−l, l[ such that a series obtained by k-times differentiation term by term of the Fourier trigonometric series of Ψ pointwise converges to Ψ (k) for all x ∈ [−l, l[ and 0 ≤ k ≤ n.
Let (A n ) 0≤n≤2M be a sequence of real numbers, where M is any natural number. For each k ≥ 1 we put 
where
and A n ∈ R for 0 ≤ n ≤ 2m. 
Then the series Ψ p , defined by
is a particular solution of (2.3).
A non-homogeneous ordinary differential equation of higher order whose coefficients are continuous or real-valued step functions
Let consider a partition of [−l, l[ defined by
We define a differential operator
Suppose that the following conditions are valid:
Then the function Ψ 0 , defined by
is a particular solution of (3.1).
Proof. We put
On the one hand, by using the result of Lemma 3.1 we have
On the other hand we have We say that (a k ) 0≤k≤s is partition of
We say that a real-valued function f on [−l, l[ is simple function if there exists a partition (a k ) 0≤k≤s of [−l, l[ and a sequence of real numbers (A k ) 1≤k≤s such that
We have the following proposition. , c 1 , d 1 , c 2 , d 2 , . . . ) ∈ ℓ 1 . Then the function Ψ 0 , defined by
satisfies (3.1)-(3.2) at each point of the set
s n −1 }), then by virtue of the openness of the G there exists a positive real number r > 0 such that (x 0 − r, x 0 + r) ⊆ G. It is obvious that (A n (x) is constant on (x 0 −r, x 0 +r) for 0 ≤ n ≤ 2m. We set A n := A n (x 0 ) for 0 ≤ n ≤ 2m.
For m ≥ 1, let us consider an ordinary differential equation
Note that for (3.8) all conditions of Theorem 2.2 are fulfilled. Hence the series Ψ p , defined by
is a particular solution of (3.8), where σ k and ω k are defined by (2.1) and (2.2), respectively. Notice that Ψ p defined by (3.9) coincides with ψ 0 defined by (3.7) at all point x ∈ (x 0 − r, x 0 + r). Similarly, the equation (3.8) with (3.2) coincides with the equation (3.1) with (3.2) at all point x ∈ (x 0 − r, x 0 + r). Hence ψ 0 defined by (3.7) satisfies (3.1)-(3.2) at each point of the set (x 0 − r, x 0 + r), in particular, at point x 0 . Since x 0 ∈ (−l, l) \ G was taken arbitrary, we end the proof of Theorem 3.4.
On a graphical solution of the linear non-homogeneous ordinary differential equation of the higher order whose coefficients are real-valued simple step functions
Let consider the linear non-homogeneous ordinary differential equation of the 22-th order
Definition 4.1 We say that
Below we present the program in MathLab which gives the graphical solution of the differential equation Remark 4.1. The approach of Theorem 3.4 used for a solution of (3.1)-(3.2) with realvalued simple step functions (A n (x)) 0≤n≤2M can be used in such a case when the corresponding coefficients are continuous functions on [−l, l[. If we will approximate these coefficients by real-valued simple step functions, then it is natural to wait that under some "nice restrictions" on these coefficients the solution obtained by Theorem 3.4, will be a "good approximation" of the corresponding solution.
